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POSITION FINDER FOR VEHICLES AND CARGO CARRIERS. 



FIELD OF THE INVENTION 

The present invention relates to a system and a method accord- 
5 ing to the preamble of the appended independent claims. 

BACKGROUND OF THE INVENTION 

Systems combining a device for determining the position of an 
object with a transmitter arranged to send the position of the 
object to a central unit at regular time intervals are today 

10 commercially available. The device for determining the posi- 
tion may, as an example, be a GPS-receiver , but alternative 
systems exist. GPS-receivers receive short radio sequences 
from a number of satellites intended for that purpose and can, 
from the time difference between reception times for the se- 

15 quences from the different satellites, calculate the position 
with a high degree of accuracy. The transmitter may, for exam- 
ple, be a GSM-based mobile phone. The GPS-receiver gives the 
calculated position of the object and the GSM- transmitter 
passes this to a central unit. Characterising features for 

20 systems of this kind is that they are too power consuming, ex- 
pensive and large to be used for determining the position of 
small, cheap objects. 

Systems sending information on the status of a plant and, in 
case the plant is mobile, the position, via some form of radio 

25 transmitter to a central unit, or controls a plant by control 
signals received by radio from a central unit are also commer- 
cially available. The advantage of sending information from or 
to the plant with radio signals is obvious if the plant is mo- 
bile, but this may also be appropriate if the plant is fixed 

30 and geographically situated in an area that lacks other means 
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of communication. This kind of system is also too power con- 
suming, expensive and large for use in a cost-effective way 
for transmission of information on the status of the object, 
controlling objects or determination of the position of object 
if these are too small or cheap. 

PURPOSE OF THE INVENTION AND ITS CHARACTERISING FEATURES 

It is a purpose of the invention to provide a system and 
method that does not suffer from the disadvantages of known 
technology. This purpose is achieved by combining a device for 
determination of the position of a vehicle, which sends infor- 
mation of this to a central unit, with simple transponders 
that may be mounted on a cargo carrier, for example boxes for 
transportation or post bags, which states their identity to 
the transport vehicle provided with such a device. The device 
may then transmit the information regarding present cargo car- 
riers, and their position, to the central unit, without the 
need for providing each cargo carrier with a complete device 
for transmission over longer distances and calculation of the 
position of the cargo carrier. This and other purposes are 
achieved with a system and a method according to the charac- 
terising portions of the appended independent claims. 

According to a further aspect of the present invention, the 
transponders can, with the aid of in-built detectors, detect 
that the cargo carriers, on which they are mounted, have been 
moved, and send that information to the device on the vehicle. 
Through this it is achieved that the driver of the vehicle 
automatically may receive information regarding which cargo 
carriers that probably have been loaded on or off, and may ob- 
serve that incorrect, too many or too few cargo carriers have 
been loaded on or off. This information can also be transmit- 
ted to a central unit for further reducing the risk of cargo 
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carriers being erroneously transported or lost. Transponders 
with such detectors, which detects that the cargo carrier has 
been moved, further has the advantage that they react inde- 
pendent of whether the cargo carriers are loaded into or out 
5 of the main opening or some side opening of a vehicle or a 
plant . 

According to yet a further aspect of the present invention the 
advantage is achieved that the transponders only send informa- 
tion when either the detectors on the cargo carriers states 

10 that they are being moved or when he device on the vehicle 

states its presence or when the device on the vehicle detects 
activity on the vehicle using sensors, for example when a door 
on a truck is being opened. This decreases the power consump- 
tion of the transponders and makes it possible to make these 

15 smaller and cheaper. By combining several of these methods and 
devices for detecting that a cargo carrier is being moved or 
loaded into or out of a vehicle or a plant, even greater reli- 
ability of the system is achieved. If one part of the system 
is prevented from working, one or several of the other parts 

20 are working. Cargo carriers with such detectors may be an ad- 
vantageous complement if the vehicle or the plant is provided 
with sensors that detect passage of a cargo carrier through a 
load port, but if this sensor is prevented from functioning, 
for example by loading the cargo carrier in or out through a 

25 port which is not intended for loading, and is not provided 
with such as sensor, or alternatively the sensor may inten- 
tionally be a put out of function during attempts to theft. 

OVERVIEW OF THE DRAWINGS 

Figure l shows a schematic picture of the total system. 



30 
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Figure 1 shows the three main components in the system: A mo- 
bile unit 2 for mounting in a vehicle, communication devices 
10 , mounted on cargo carriers 9 and a central unit 1. 

The mobile unit 2 comprises a receiver 4 for reception of sat- 
ellite signals, from which the position of the mobile unit 2 
can be calculated, for example a GPS-receiver , a communication 
device 12, for example of a radio- or IR- transmi tter /receiver , 
which can communicate with a communication unit 10, mounted on 
the cargo carrier 9, a transmitter 3, for example a GSM- trans- 
mitter, for transmission and, if necessary, reception of in- 
formation to and from the central unit 1, and a control unit 
5, which reads the information from the receiver 4, the commu- 
nication device 12,. and if necessary, the transmitter 3. The 
mobile unit 2 may also comprise a sensor 14, which detects ac- 
tivity on the mobile unit 2, and the control unit 5 can read 

this information. Each mobile unit 2 is provided with a unique 

>»-« 

identification code 7. 

Each communication unit 10, is mounted on a cargo carrier 9, 
and is provided with a unique identification code 11. The com- 
munication unit 10 can via, for example, radio- or IR-signals, 
communicate with the communication device 12 on the present 
mobile unit 2. The communication unit 10 may also be provided 
with a detector 13, which is able to detect changes in the 
surroundings, such as that the cargo carrier 9 is being moved 
or that a vehicle or a person is approaching. 

The detector 13 may function according to several principles, 
and can also control the communication unit 10 to send its 
identity to a communication device 12, when one of or a combi- 
nation of several criteria are fulfilled. The detector 13 can 
react when the communication unit is lifted, dropped, or moved 
horizontally, which indicates that the cargo carrier is being 
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moved and loaded into or out of a vehicle or a plant. Since a 
cargo carrier may be displaced or fall down during transporta- 
tion, the detector may advantageously react only when, or in 
combination with a such detector react on human presence and 
5 activity, such as a heat- and/or a light detector . This has 
the additional advantage that the detector also reacts at at- 
tempted thefts. For automated loading other detectors are more 
appropriate, and examples of such detectors are light, sound 
or magnetic detectors. 

10 The central unit 1 is able to communicate with the receiver 3 
on the mobile unit 2 . The information it receives from the mo- 
bile unit 2 may then be transmitted to customer units 6, and 
if necessary control signals or other information from a cus- 
tomer unit 6, may be transmitted to the mobile unit 2. 

15 The function of the system is based on one or several communi- 
cation units 10 mounted on cargo carriers 9 stating their 
identities 11 to a mobile unit 2. These identities 11 are 
transmitted from the communication unit 10 to the communica- 
tion device 12, when the detector 13 detects activity in the 

20 vicinity of the cargo carrier 9, or when the communication de- 
vice 12 sends a request for present communication units 10 to 
state their identities 11. An advantageous way of achieving a 
high degree of reliability regarding registration of present 
cargo carriers, is that present communication units 10 states 

25 their identities both when the detector 13 detects activity in 
the vicinity of the cargo carrier 9, and when the communica- 
tion device 12 sends a request that present communication de- 
vices 10 to state their identities 11. The communication unit 
12 may be controlled to send such requests when the control 

30 unit 5, by regularly reading the position of the vehicle from 
the receiver 4, registers that the vehicle is not moving, or 
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when the sensor 14 indicates activity on the vehicle, which 
may for example indicate that a cargo door has been opened, 
which may be interpreted as that cargo carriers are being 
loaded on or loaded off. The mobile unit 2 registers the iden- 
5 tities 11 of present communication units 10, and sends this 
information, and information regarding the identity 7 of the 
mobile unit, its position and the time to the central unit 1. 
This information may then be transmitted to custom units 6, 
and the owner or the manager of the vehicle and the cargo car- 
lo riers may in this way receive updated information regarding 

the position of the cargo carriers. Further information is re- 
ceived regarding he activities and positions of the vehicles. 
With a further addition to the described embodiment (not 
shown), information may be sent from the vehicle to the cen- 
15 tral unit 1 regarding which cargo carriers that have been 

loaded off or on by the driver manually, using for example a 
keyboard, providing the mobile unit 2 with such information, 
or the driver may verify which cargo carriers have been loaded 
on or off from a list of communication units 10, which has 
20 stated that these have been moved. Further the central unit 1 
may send information to the mobile unit 2 regarding which 
cargo carriers 9 that should be loaded on or off, and this in- 
formation may then be presented on a display. 

Even if the invention has been described in connection with a 
25 preferred embodiment it should be understood that a plurality 
of modifications may be done without departing from the scope 
of the invention. One such modification is that the transmit- 
ter 3 sends information regarding the position of the mobile 
unit 2 to the central unit 1 regularly, in order to give con- 
30 tinuously updated information regarding the position of the 

vehicle. A further modification is that the communication bet- 
ween the communication units 10 and a mobile unit 2 may be 
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regulated with a control algorithm such that conflicts are 
avoided, for example by each single communication unit 10 
sending information in turn. For more complex systems, with 
several central units 1, corresponding modifications of the 
system and the method such as control of the communication 
between the different parts in the system may be done. 



WO 01/33247 



PCT/SEOO/02162 



8 

CLAIMS 

1. System for determining the position of a least one mobile 
unit (2) and at least one communication unit (10) for mounting 
.5 on a cargo carrier (9) f characterised in 

a central unit (1) for receiving, storing and evaluating 
received digital information from said mobile unit (2) , and 
if necessary transmitting this information to an external 
customer unit (6) , and 
10 - that the communication unit (10) is arranged to send sig- 

nals to said mobile unit (2) stating its identity (11) , and 
at least one mobile unit (2) , provided with a unique code 
for identifying the identity (7) of the unit (2) , compri- 
sing: 

15 a receiver (4) which outputs signals from which the 

position of said mobile unit may be calculated, 

a communication device (12) arranged to communicate 
with the communication unit (10) of the cargo carrier 
(9) , 

20 a control unit (5) arranged to read the information 

received from said receiver (4) , and based on this in- 
formation send control signals to said transmitter (3) 
and to said communication device (12), and 

a transmitter (3) for sending information regarding 

25 at least the position of the mobile unit (2) and the 

identity (11) of the mobile unit (2) and present cargo 
carriers (9) via radio signals to said central unit 
(l) . 

30 2. System according to claim 1, characterised in that said re- 
ceiver (4) is a GPS-receiver . 
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3. System according to claim 1 or 2, characterised in that said 
communication unit (10) is provided with at least one detector 

(13) , which is able to detect changes in the surroundings. 

4. System according to one of claims 1-3, characterised in that 
said mobile unit (2) is provided with at least one sensor 

(14) , which can detect activity on said mobile unit (2) . 

5 . Method for determining the position of at least one mobile 
unit (2) and at least one communication unit (10) for mounting 
on a cargo carrier (9), characterised in that 

the communication unit (10) states its identity (11) , via 
a chosen communication medium to a communication device 
(12) on said mobile unit (2) 

a control unit (5) in said mobile unit (2) sends control 
information to the communication device (12) when 

said control unit (5) has at least received information 
regarding the identities (11) of all present cargo carriers 
(9), that 

said transmitter (3) shall send information to a central 
unit (1) regarding 

the identity (7) of said mobile unit (2) , the position 
stated by a receiver (4) on said mobile unit (2) , for cal- 
culating the position of said mobile unit (2) , the time of 
the event, and the identities (11) of present cargo carri- 
ers (9) , 

a central unit (1) receives, stores and evaluates re- 
ceived digital information from said mobile unit (2) , and 
if necessary transmits this information to an external cus- 
tomer unit (6) , where 

said central unit (1) notifies an operator or sends, if 
necessary, information to an external customer unit (6) , 
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regarding at least the latest position of the mobile unit 
(2) and the cargo carrier (9) . 

6. Method according to claim 5, characterised in that said re- 
5 ceiver (4) is a GPS-receiver . 

7. Method according to claim 5 or 6, characterised in that said 
communication unit (10) on said cargo carrier (9) sends its 
identity to said mobile unit (2) , when the communication unit 

10 (10) detects a change in the surroundings with a detector (13) 
on said communication unit (10) . 

8. Method according to one of claims 5-7, characterised in that 
said mobile unit (2) sends a request to present communication 

15 units (10) to state their identities (11) when a sensor (14) 
on said mobile unit (2) detects activity on said mobile unit 
(2) . 

9. Method according to one of claims 5-8, characterised in that 
20 said mobile unit (2) sends a request to present communication 

units (10) to state their identities (11) when said receiver 
(4) detects that said mobile unit (2) is not moving. 
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